Background: Previous research has shown that unemployment experiences increase the risk of poor mental health and that this effect differs depending on individual characteristics. Relatively little is known, however, about how the unemployment rate and labour market conditions impact the relationship. This study investigates how municipal unemployment rates and vacancy rates affect mental health in a nationally representative longitudinal survey of initially unemployed Swedish respondents. Methods: The study uses a nationally representative longitudinal survey of currently and recently unemployed people in Sweden, in which respondents were re-interviewed one year after the initial interview. Mental health was measured using the GHQ-12. The present article uses multilevel models (hierarchical linear models) to combine municipal-level information on unemployment levels and vacancy rates with individual-level control variables. Results: Higher municipal vacancy rates improved mental health among the unemployed. However, no coherent effect of municipal unemployment rate on the relationship between unemployment and mental health was found. Conclusions: The effect of municipal vacancy rates can be understood in terms of the impact of perceived opportunity on the sense of life-course predictability. That there was no effect of municipal unemployment rate indicates that high local unemployment levels do not reduce the sense of shame and perceived stigma among the unemployed. Taken together, our findings would seem to present a rather bleak picture of the current dramatic labour market situation. The unemployed will be negatively affected by the extremely low demand for labour, while they will not be able to take comfort from their growing numbers.
Introduction

R
apidly rising unemployment and an extremely low demand for labour are fundamental labour market problems currently facing all countries. Previous research has shown that the unemployment experience increases the risk of suffering from negative psychological outcomes, [1] [2] [3] [4] [5] although, the effect appears to differ depending on life situation and individual characteristics. [6] [7] [8] [9] This heterogeneous effect of unemployment on mental health raises the question whether the labour market context, in the form of the local unemployment rate or vacancy rate, could mediate the effect in a similar manner. Such an effect of labour market conditions on the effect of unemployment on mental health, where the context affects the health effect, could be called, using Greenland and Morgenstern's term, ecological effect modification. 10 A number of studies have investigated the role of the labour market context for mediating the health effects of unemployment. The results, however, have been ambiguous. Studies of mortality from the 1980s did suggest a relationship between the level of unemployment and the health of the unemployed, although the direction of the effect differed. A British longitudinal study using the Office of Population Censuses and Survey (OPCS) found mortality among unemployed varying with the level of unemployment in the region, and that unemployed men in regions with higher unemployment rates had higher mortality rates than unemployed in regions with lower unemployment rates. 11 A Danish longitudinal study using census data and public registers found the opposite result; mortality among both unemployed men and women was lower in areas with higher unemployment. 12 This negative relationship between unemployment rate and the relationship between unemployment and health was also supported in a British cross-sectional study of unemployment rate and mental health. 13 A longitudinal Finnish study using census data found the same results, comparing the relationship between unemployment and mortality during two periods with dramatically different unemployment levels. This relationship, however, was not interpreted as one of ecological effect modification but as one of differential health-based selection. Low unemployment rates increase health-based selection into the unemployment group, whereas recessions decrease it. 14, 15 Later studies, both a longitudinal Dutch study following 8506 randomly selected men and women over 6 years and a Danish longitudinal study following 15980 men and women, found a positive effect of unemployment rate on mortality in general, but no interaction with individual unemployment. 16, 17 Looking at more subjective measures, a Canadian crosssectional study of the impact of the unemployment rate, as well as non-labour-market contextual factors, on the relationship between unemployment and self-rated health found no impact of the local unemployment rate on the relationship. 18 study of respondents during boom and recession. The difference between unemployed and employed was found here to be higher when the unemployment rate was higher. 19 This positive relationship would seem to be contradicted in a longitudinal Swedish study following a cohort of pupils over 15 years which showed no difference in the effect of unemployment on somatic symptoms between boom and recession. There was however, an effect on the relationship between unemployment and psychological symptoms as unemployed men scored lower on psychological symptoms during recession. 20 A similar relationship was also found in an Irish study that found the reduction in Irish unemployment between 1994 and 2000 to be followed by an improvement of mental health. The fall in the unemployment rate and the increase in the proportion at work were estimated to account for nearly 70% of this improvement. 21 The findings on the role of the labour market context for the effect of unemployment on health have thus been unclear. Studies have found contradicting directions of the relationship, non-results or results that are caused by differential health selection during times of high and low unemployment. Relatively little of this research has focused on mental health, however, although variations in this effect are usually thought to be the main possible transmitter of a contextual effect on mortality and somatic health. The studies that have looked at psychological symptoms have found that higher unemployment rates decrease the effect of unemployment. Another problem is that longitudinal studies follow individuals over long periods of time. This long-term longitudinality would usually be positive, but in relation to a contextual impact on the effect of unemployment on mental health, it might help to make conclusions about causality and selection more difficult to make. Studies of individual-level unemployment effect on mental health, for instance, have shown relatively immediate positive effects of reemployment. This means that, if we wish to be able to draw reliable conclusions about the relationship between labour market context and the impact of unemployment on mental health, we need to study whether there are differential effects on mental health from relatively directly entering or exiting unemployment. A final problem with previous research is that the only contextual labour market variable that has been used has been the unemployment rate. It may very well be the case that there are other aspects of the labour market context that could theoretically impact the effect of unemployment on mental health.
The aim of this article is to analyse whether there is an effect of labour market context, in the form of local unemployment rate and local vacancy rate, on the effect of unemployment on mental health. This is done using a Swedish representative longitudinal survey of currently and recently unemployed people, in which respondents were re-interviewed 1 year after the initial interview.
Theory and hypotheses
As we saw above, there has been much discussion as to whether the labour market context has any relationship with the effect of unemployment on health, and whether such effects are caused by differential health selection. Theoretically, however, such an ecological effect modification seems quite reasonable. In Marie Jahoda's seminal 1982 work on unemployment and mental health, the context is already pointed out as being central. Unemployment has negative effects on mental health largely because of the central role of paid work in society. 22 If this is the case there might very well be differential effects of unemployment on mental health based on the very different historical and current experiences with the labour market.
Research on individual-level variation on the impact of unemployment on mental health suggests at least two mechanisms that would allow such an effect caused by the local unemployment or vacancy rate. The first mechanism relates to the role of stigma and shame experienced in the unemployment situation. Several researchers have suggested that this is one crucial factor for understanding the effect of unemployment on mental well-being. [23] [24] [25] The strength of stigma and shame could very well be thought to vary depending on how common unemployment is in the local context. In a context where unemployment is common, being unemployed should be less stigmatizing and less a source of shame as it is an experience shared by many and less often seen as a sign of personal shortcomings. Conversely, in areas with lower unemployment, unemployment could be more of a deviation from normality. Unemployment in this context may be perceived as the result of personal deficiencies leading to more stigma and experiences of shame among the unemployed.
The second mechanism relates to the level of control and life-course predictability. Inability to plan for, predict or control the future among unemployed leads to lower mental health, and variations in mental health among unemployed can be partly understood through differential limitations on life-course predictability and control. 3, 26, 27 This lack of control and predictability could vary between local labour market contexts. Opportunities for a way out of unemployment offered by the local labour market could have a real impact on the level of hope, scope for the future and a sense of control of the life course. Unemployed who live in contexts where there is greater hope of reemployment should thus have more hope and sense of control of their life situation, and thus better mental health, than unemployed in areas where reemployment chances are low. The contextual opportunity for reemployment could here be described as a function of both the local number of unemployed (the labour supply) and the number of open positions on the labour market (the labour demand), which can be labelled the vacancy rate (the number of vacancies per unemployed).
Both of these theoretically derived mechanisms suggest the possibility of ecological effect modification. By using information on within-country municipal variations in unemployment rates and vacancy rates together with information on individual well-being in and out of unemployment, we can test these theoretical assumptions here by constructing three hypotheses.
Hypothesis 1:
In an unemployed sample, both high-local unemployment rates and high-local vacancy rates will be related to better mental health.
If confirmed, Hypothesis 1 would offer tentative, but not definitive support for an ecological modification effect of labour market conditions on the relationship between unemployment and mental health. A critical question here, however, is whether the hypothesized relationship is valid only for the unemployed. If it is equally valid for both employed and unemployed, we should conclude that there may be an area effect, but that it is not related to unemployment. Our second hypothesis is thus:
Hypothesis 2: In a sample of both employed and unemployed, the effects will be valid only for the unemployed.
If supported, Hypothesis 2 would offer stronger support for ecological effect modification than Hypothesis 1. Still it is possible that there is selection into unemployment that affects the results. As the assumed effects are related only to the unemployment situation, however, we could find further support by looking at the individual change when moving from unemployment to employment. The level of change in mental health should here be relatively insensitive to such health-based selection. This gives Hypothesis 3:
Hypothesis 3: In a sample of initially unemployed, the improvement in mental health upon reemployment should be greater in municipalities with low unemployment levels and vacancy rates.
Method Population
The article makes use of the 'Long-term Unemployment Project' (LUP), a nationally representative longitudinal data set of unemployed individuals aged 19-64 years (collected at the Department of Sociology, Umeå University). In 1996, an initial telephone interview was directed at 3500 unemployed or recently unemployed individuals drawn from the register of all unemployed persons (HÄ NDEL) kept by the Swedish Labour Market Board. Here, 2590 individuals responded (74%), of whom 1806 were unemployed at the time of the interview. The second interview, conducted a year later, was directed only at the 1806 interviewed individuals who were unemployed at the time of the first interview; this time 1415 respondents answered (78%), constituting the population that can be followed longitudinally. The non-responses do not seem to be structured in a way that makes the data set particularly problematic. In the first interview the non-response rate was somewhat higher than average among the really long-term unemployed (over 3 years), 4%; the middle aged, 5%; men, 2%; non-Swedish citizens, 16%; those with lowest education, 4% and those living in big cities (over 100 000 inhabitants), 8%. In the second survey directed only to those unemployed at the time of the first interview the differences in non-response rates were even less: men, 2%; non-Swedish citizens, 8%; those with lowest education, 3% and those living in big cities, 5%. 28 Response rates and the labour market status of respondents for both waves can be seen in the online appendix.
The data were collected in a labour market situation that is relatively similar to the one currently (2010) facing most European countries, where the rise in the unemployment rate has stopped but true economic recovery is still some way off. In 1996, Swedish unemployment had risen to high levels (around 10.4% at the time of the first interview) but stabilized. Unemployment remained elevated for the duration of the data collection (it was around 10.1% at the time of the second interview) and only started to decrease in a systematic way at the end of 1997.
Variables
The dependent variables are firstly a 12-item version of the General Health Questionnaire (GHQ), a short, well-validated measure of common mental disorders. 29 The 12 questions with four answer alternatives were recoded and summed to provide a simple scale running from 0 to 36, where 36 is the lowest level of mental health and 0 the highest. 
In addition, a number of individual-level variables, which have previously been shown to affect mental health among the unemployed, are used as controls. The variables have been categorized in order to capture the maximum of their effects. Gender (woman reference) is of course a central variable given research suggesting that men are more mentally distressed by unemployment than women. 30 This gendered effect has however been challenged based on the changed roles of men and women, 31 and studies from relatively egalitarian Nordic countries have tended not to find such effects. 14, 20, 28 This is also the case in the present study, and although all analyses have been tested separately for men and women, the article for this reason presents pooled analyses for men and women. Further variables used are 'age' in five categories (older than 55 years reference), 'Nordic Citizenship' (other reference), 'Household Type' in four categories (single parents reference), 'Labour Market Status' unemployed, employed (reference), student or other, 'Social Class' in 7 categories (unclassifiable reference), 'Unemployment Duration' in days, 'Economically Making Ends Meet' in four categories from easily (reference) to with great difficulty, 'Work Involvement' measured through the five-item Work Involvement Scale (WIS) scale, 32 'Unemployment in the Family' (no reference) and 'Unemployed Friends' (more than half reference).
Statistical methods
As the data structure is hierarchical, i.e. individuals are nested in municipal contexts and assumed to be influenced by these contexts, we need to use a statistical technique that is capable of handling this. In the article, we use multilevel models (Hierarchical Linear Models) that allow combining several levels of analysis at the same time. 33, 34 The goal here is to extract information from the residual terms, which indicates whether the context structures individual outcomes. A random part is added to the fixed part in order to allow relationships to vary at the municipality level, and the residual variance is simultaneously estimated at both the individual and contextual level. Given the data limitations in terms of sample size, multilevel models are used only in relation to Hypotheses 1 and 2. The individual change in mental health for Hypothesis 3 is thus more rudimentarily described by level-two regression analyses only.
The multilevel analyses presented in tables 2 and 3 correspond to the two initial hypotheses outlined above. The tables contain different numbers of models, but have in common the fact that Model 1 is an empty model and Model 2 is a model containing only the contextual-level 
Results
The test of Hypothesis 1, which concerns an unemployed-only sample, is shown in table 2. The initial empty model showed that there is a substantial degree of individual-level variation (40.46), but that there is also statistically significant variation on the municipality level (2.36). Entering the two municipality-level variables in Model 2, we see that there are significant negative effects of both unemployment rate (À0.22) and vacancy rate (À5.29) on the level of mental health among the unemployed and that they explain around 20% of the municipality-level variation. When individual-level control variables are also entered in Model 3, large portions of the variation at both levels disappear indicating that individuallevel variables explain a substantial proportion of the variation at both levels. The effects of unemployment level (À0.17) and vacancy rate (À4.95), however, are only slightly reduced and remain significant. Thus, Hypothesis 1-that both higher local unemployment rates and higher local vacancy rates are related to better mental health among the unemployed-receives support.
The results of the test of Hypothesis 2-that in a sample of both employed and unemployed, the effects of municipal unemployment and vacancy rates on mental health will be valid only for the unemployed-are shown in table 3. In Model 1, inclusion of those who are not unemployed leads to less variance on the municipality level compared with the results presented in table 2. This would seem to indicate that the variation on the municipality level is valid to a greater extent for those who are unemployed. A separate analysis (not shown here) was run with only those in employment and this proved to be the case.
In Model 2 the municipal-level variables were first entered alone and in Model 3 they were entered together with the individual-level control variables. The effects found in table 3 for unemployment level and vacancy rate still remain statistically significant, although the effect for vacancy rate has decreased by about 40%-from À4.95 to À3.05. This would appear to contradict Hypothesis 2 and indicate that the effects are equally valid for both the unemployed and the employed.
In Model 4, we test this proposition properly using interaction terms between the municipal-level variables and individual unemployment. Here, a significant interaction effect was only found for vacancy rate, where there was a strong interaction effect with individual unemployment (À7.00) that removed the direct effect of vacancy rates found in Model 2, i.e. from À3.05 to 0.22. This leads us to conclude that Hypothesis 2 was partially correct: There appears to be some ecological effect modification from labour market context as higher vacancy rates lowers GHQ for unemployed only. In the case of unemployment rate, there did appear to be an area effect, but it was equally valid for the employed and the unemployed. The impact of unemployment rate on mental health probably acted as a proxy for other contextual factors affecting the level of mental health. High unemployment areas could differ from low unemployment areas in relation to, for instance, stressors related to community size. The alternative, that high municipal unemployment increases mental health among both unemployed and employed, is probably less likely.
Looking at Hypothesis 3, which deals with individual change in mental health over time, data limitations force us to use level-two regression analyses only. In table 4, the individual change in GHQ between 1996 and 1997 is analysed in two models each for unemployed who are still unemployed and for those who have been reemployed (the improvement in GHQ is much higher for the reemployment group, as can be seen in the intercepts and in previous individual-level analyses of the data). 3, 28, 35 In Model 1, our continuous municipal unemployment rate and vacancy rate variables are entered, whereas in Model 2 these variables are entered as category variables, where each variable has been divided into three categories (low, medium, high). The reason for this was that the relationship between labour market context and GHQ change among the reemployed was found to be non-linear.
What we initially see in table 4 is that both municipal vacancy rate and unemployment rate do not appear to influence the change in GHQ among the still unemployed, regardless of the way the variables are entered. Looking at the unemployed who have become reemployed over the year, we see some effects. Model 1, where our original continuous variables are entered, shows no effect of unemployment rate, whereas higher municipal vacancy rates appear to limit the improvement in mental health once reemployed (although this is only significant at the 0.10 level). When the variables are entered as categories in Model 2, we can see that the category of unemployed living in municipalities with the highest vacancy rates significantly more often have less 
Discussion
In the present article, we investigated the impact of municipal unemployment rates and municipal vacancy rates on the level of mental health among the unemployed. This was done through three theoretically derived hypotheses about the effects. The results confirmed Hypothesis 1, which stated that both higher unemployment levels and higher vacancy rates should improve mental health among the unemployed. Hypothesis 2, which stated that this effect should be valid only for the unemployed, was only partially supported. Here, vacancy rates had the predicted impact, whereas unemployment levels had the same impact also for the employed. Hypothesis 3, which stated that lower unemployment rates and vacancy rates should be connected with a greater improvement in mental health upon reemployment, was also only partially supported. Vacancy rates produced the expected results, whereas unemployment levels actually produced an effect that, although not significant, could be interpreted as contrary to the hypothesis. These findings would seem to largely confirm previous research suggesting that the relationship between higher unemployment rates and better health among the unemployed is not related to ecological effect modification. In these data, however, the relationship was not related to something as complicated to get at as differential health-based selection into or out of unemployment. Instead higher unemployment rates were related to better mental health not only among unemployed, but also among employed and those outside the labour market. This does not mean, however, that there is no relationship between labour market context and the effect of unemployment on mental health. The data used in this article produced both cross-sectional and longitudinal effects of municipal vacancy rates that would seem to be consistent with ecological effect modification.
The confirmation of the cross-sectional result of vacancy rates by longitudinal analysis of change lends some credibility to this being an effect of ecological effect modification and not differential health-based selection, particularly because any differential health-based selection should in all likelihood work in the opposite direction. Labour markets with strong competition (few vacancies) should produce a much more strongly health-selected group of reemployed, as employers would employ the fittest candidates. Reemployed in local labour markets with few vacancies should thus have had less possibility for improvement than reemployed in local labour markets with many vacancies. There is thus good reason to believe that the opportunities on the local job market are of importance for the well-being of the unemployed. The level of job openings is probably central for the hope of leaving unemployment and regaining control of the life course, and this is important for how unemployment is experienced. Taken together, the findings seem to present a rather bleak picture of the impact of the current labour market situation on the mental health of the unemployed. The unemployed will be negatively affected by the low demand for labour, whereas they will not be able to take any comfort from their growing numbers.
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Key points
Relatively few studies have looked at labour market context, unemployment and mental health, especially not in relation to the direct effect of exit. This study does this using 1-year longitudinal data on an initially unemployed sample. Previous research has only looked at the unemployment rate. This article looks at the impact of not only the local unemployment rate but also the local vacancy rate. Findings indicate, contrary to much research, that high local unemployment levels do not limit the negative effects of unemployment on the level of mental health experienced. There is a clear and significant effect of the local vacancy level on the level of mental health experienced by the unemployed. Table 4 Ordinary least squares regression analyses, individual change in GHQ-12 between 1996 and 1997 among still unemployed (n = 557) and reemployed (n = 512) in relation to unemployment rate and vacancy rate in the local municipalities 
